Sodium taurocholate cotransporting polypeptide mediates dual actions of deoxycholic acid in human hepatocellular carcinoma cells: enhanced apoptosis versus growth stimulation.
The hydrophobic bile acid, deoxycholic acid (DC), can induce apoptosis in hepatocytes. The roles of DC and its transporter are not yet established in hepatocellular carcinoma (HCC) cells. We investigated DC-induced alterations in HCC cell growth, with a particular focus on the effect of the expression of bile acid (BA)-transporting Na(+)-dependent taurocholic cotransporting polypeptides (NTCPs). We determined NTCP expression in four human HCC cell lines: Huh-BAT, Huh-7, SNU-761, and SNU-475. NTCP expression and apoptotic signaling cascades were examined by immunoblot analyses. Cell viability was assessed using the 3,4-(5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium salt assay. Wound healing and invasion assays were performed to evaluate cell migration and invasion abilities. Real-time polymerase chain reaction was performed to measure IL-8 expression levels. Nuclear factor kappa B (NF-κB) activity was evaluated by enzyme-linked immunosorbent assay. The HCC cell lines revealed varying NTCP expression levels, and DC treatment had dual effects, depending on NTCP expression. DC induced apoptosis in NTCP-positive HCC cells, especially under hypoxic conditions. In NTCP-negative HCC cells, simultaneous treatment with DC and cyclooxygenase inhibitor markedly decreased aggressive cellular behaviors via the inhibition of NF-κB/COX-2/IL-8 pathways. Hydrophobic bile acid offers therapeutic potential for patients with advanced HCC via different mechanisms depending on NTCP expression levels within the tumor.